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ABSTRACT 
Background: India is the country with the uppermost incidences of oral cancer in the world. 
Oral sub-mucous fibrosis (OSMF) is one of the frequent occurring potentially premalignant 
condition of the oral mucosa in Indian sub-urbs due to the common practice of tobacco 
chewing. Its incidence is rising like an endemic among youths of the Indian population. The 
present study associates the role of censorious components of tobacco or betel-nut chewing 
habit such as duration and frequency of chewing tobacco products to the clinical and histo-
pathological grading of OSMF. 
Aim: Finding the correlation between clinical and histo-pathological grading to different 
tobacco chewing habits in children below 14 years. 
Design: The study comprises of 4 clinically diagnosed and histo-pathologically confirmed 
cases of oral sub-mucous fibrosis. 
Conclusions: The present study shows a positive correlation between the different variables 
which play a vital role in the clinical and histo-pathological grading of OSMF in children. 
Key-Words: oral sub-mucous fibrosis, clinical and histo-pathological grading, children, 
tobacco chewing habit, betel-nut chewing habit 
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INTRODUCTION 
Schwartz in 1952 stated OSMF as a 
chronic, premalignant condition of the oral 
mucosa. Pindborg and Sirsat in 1966 
illustrated oral sub mucous fibrosis as a 
chronic disease and a potentially malignant 
condition of the oral cavity branded by 
inflammation and advancing fibrosis of the 
lamina propira and profound connective 
tissues.
1
 The disease is unremitting, 
sinister and progressive in nature affecting 
several parts of the oral cavity, pharynx 
and sometimes even the upper third of the 
oesophagus leading to dysphagia and 
progressive trismus due to rigid lips and 
cheeks.
2 
Areca nut chewing is considered 
as a benign and socially acceptable habit 
among most Indians.
3,6
 Its chronic usage 
contributes significantly to the high 
incidence of oral and oro-pharyngeal 
cancer in India. Apart from the 
carcinogenic potential, areca nut has been 
shown to be addictive. It has revealed the 
development of dependence symptoms 
with its practice.
4 
Acute effects of areca 
nut chewing are asthma exacerbation, 
hypertension, and tachycardia. Oral 
adverse effects include oral leukoplakia, 
sub-mucous fibrosis and gingival 
diseases.
5
 Aggressive publicity and 
promotion of Gutka in small eye-catching, 
fancy and low-priced packs has 
prominently boosted the trades of these 
products from 1980’s.6 
The presented case series was an attempt 
to highlight the issue of growing trend of 
areca nut usage amongst young children 
and its effect on oral health status  
 
 
correlating it with histopathological 
grading.
 
MATERIALS AND METHODS 
A total of 4 cases aged below 14 years 
reported to the Department of Pedodontics 
and Preventive Dentistry over a period of 6 
months with the chief complaint of 
unclean teeth, burning sensation and 
reduced mouth opening. Detailed case 
history was recorded and a clinical 
examination was done using diagnostic 
instruments. Clinical criteria for the 
diagnosis of OSMF was based on the 
difficulty in opening the mouth and 
associated blanched oral mucosa with 
fibrous bands which were palpated for 
every patient. The bands were extending 
into the retro molar area. Cases reported in 
this study had reduced mouth opening and 
inter-incisal distance and loss of cheek 
pliability.  Routine haematological 
analysis was done for all the 4 patients 
which showed no abnormalities. 
Every patients’ chewing habits were 
summarized using the following 
questionnaire 
1. The time of initiation of the habit? 
2. Form of tobacco consumed?  
(Betel nut, Betel quid, Use of betel leaf, 
Lime and betel nut along with tobacco, 
Panmasala and various other commercial 
brands in which the main ingredient was 
areca nut, to which sweetening and 
flavouring agents are added) 
3. Frequency of chewing? 
4. How long patient keeps it in mouth? 
5. Spit or swallow? 
6. Punch biopsy with parental consent. 
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    RESULTS  
Subjects, those consumed any form of 
tobacco less than 10 times per day had 
grade I and grade II OSMF. Time period 
of chewing tobacco influenced the severity 
of the condition. The study subjects who 
had the habit of chewing tobacco for more 
than 6 minutes and swallowing it without 
spitting has resulted in grade II and grade 
III severity. The duration, frequency and 
habit of chewing without spitting had a 
significant correlation with the outcome of 
the severity. Areca nut has high alkaloid 
arecoline and tobacco components like 
nitrosamine, that are absorbed intraorally 
in patients those who keep it in mouth for 
longer duration and swallow it. There was 
increase in amount of thick collagen fibre 
bundles with advancing stages. As the 
habit vary in the form of duration, 
frequency, type, habit of chewing tobacco 
and swallowing without spitting have 
increased its significance in correlation to 
severity of clinical grading. Age of starting 
the habit among these cases in the present 
study was 8 years. Similarly, ‘areca nut’ 
users were of 13 years and ‘Gutka’ users 
were between 13 to 14yrs. Oral sub-
mucous fibrosis histologically 
demonstrates the distinguishing 
topographies of juxta-epithelial fibrosis, 
precisely along with atrophy of the 
overlying epithelium, accumulation of 
hyalinized collagen beneath the basement 
membrane, and a progressive loss of 
vascularity.       
  
Figure 5. Figure 6. 
Figure 7.  Figure 8. 
Figure:5,6,7,8 - Oral Submucous Fibrosis 
— histopathologic appearance of buccal 
mucosa showing atrophic epithelium and 
hyalinized lamina propria — H&E stain 
(original magnification, 100x) 
 
DISCUSSION 
India has one of the highest incidences of 
oral cancer in the world.  Due to the 
common practice of betel-nut chewing it is 
one of the most common occurring 
potentially premalignant condition of the 
oral mucosa. Worldwide, estimates of 
Figure 1. Blanched 
appearance of right buccal 
mucosa 
Figure 2. Blanched 
appearance of left buccal 
mucosa 
Figure 3. Restricted mouth 
opening 
Figure 4. Punch Biopsy of 
buccal mucosa 
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OSMF shows a confinement to Indians 
and Southeast Asians. Overall prevalence 
rate in India is between 0.2% to 0.5 %. 
Prevalence in gender varying from 0.2-
2.3% in males and 1.2-4.5% in females. 
Attributed to the increased consumption of 
Gutkha or any form of tobacco of which 
areca nut is the main ingredient.
1
 
Oral submucous fibrosis (OSMF) is a 
crippling disarray which is curbed 
exclusively to the Indian subcontinent.
7 
OSMF is regarded as a collagen metabolic 
disorder with an overall increased collagen 
production and decreased collagen 
deprivation resulting in increased collagen 
deposition in the oral tissues, and fibrosis 
due to alkaloid exposure.
8
 The use of 
commercially available areca nut and 
tobacco by-products have shown a higher 
severity in terms of clinical and histo-
pathological grading. A significant 
correlation was found between the clinical 
and histopathological grading.  The role of 
family members and friends influences the 
chewing practices of arecanut, gutka or 
tobacco in children.
3,9,10 
In the present 
study the condition oral sub-mucous 
fibrosis was diagnosed and the patients 
were advised to stop chewing areca nut. 
Mouth opening exercise was explained to 
every child and their parents. Complete 
oral prophylaxis was done and patients 
were recalled for follow up every 15 days 
for 3 months. On each visit the bands 
where less palpable and there was no any 
other complication noted related to OSMF.  
 
CONCLUSION 
In the present study the awareness 
regarding the hazards related with usage of 
different tobacco products was found to be 
precisely low amongst the patients and 
their parents. All the 4 cases had started 
chewing at a very young age. They were 
regular users of different tobacco products 
and had developed addictive tendencies 
which is a cause of concern. All these 
subjects were counselled and motivated for 
the treatment of the same. The use of 
commercially available arecanut and 
tobacco by-products have shown a higher 
severity in terms of clinical and histo-
pathological ratings. As the habit vary in 
the form of duration, frequency, type, habit 
of chewing tobacco and swallowing 
without spitting have increased its 
significance in correlation to severity of 
clinical grading. Age of starting the habit 
among the cases in this study was 8 years. 
The poor socioeconomic strata, lack of 
education, iadequate awareness, low 
educational levels and immoral family 
members and friends influences the 
chewing practices of arecanut, gutka or 
tobacco in Indian rural children 
contributing to the significant correlation 
between the clinical and histopathological 
grading found in the present study. To 
prevent the young Indian generation 
preventive programmes in various manners 
should be planned and conducted on large 
scales. Creating awareness is the major 
step to be taken towards this life 
threatening oral condition.    
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